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Abstract. Researcher diversity promotes research excel-
lence. But academia is widely perceived as inaccessible to
those who work in non-stereotypical ways, and disabled
researchers are consequently chronically under-represented
within higher education. The barriers that academia presents
to the inclusion and success of disabled individuals must
therefore be understood and removed in order to enhance re-
searcher diversity and improve the quality and quantity of
research. Autism is a disability that is particularly under-
represented within higher education, despite many autistic
individuals having attributes that are conducive to research
excellence. With a focus on geosciences, we use the experi-
ences of an autistic PhD student to evaluate why academia
can be inaccessible, and propose simple strategies that can
reduce and remove barriers to academic success. We suggest
that minor changes to communication, the academic envi-
ronment and better disability awareness can make significant
differences to the inclusion of disabled researchers, particu-
larly those with autism. These changes would also benefit the
wider scientific community and promote research and teach-
ing excellence.
1 Introduction
“Strength lies in differences, not in similarities” (Covey,
2013). Strength in academic research and teaching lies in
equality, diversity and inclusion – of different perspectives,
ideas, disciplines, life experiences and personal attributes.
Diversity within scientific research teams improves the qual-
ity of science (Nature, 2014) and increases paper citations
(Adams, 2013; Freeman and Huang, 2014), as well as pro-
moting institutional flexibility, adaptability and acceptance
(Powell, 2018). But the current diversity of researchers
within academia is unrepresentative of the wider population
(e.g. Bernard and Cooperdock, 2018). Disabled people in
particular are excluded (HESA, 2019a, d), and many peo-
ple with disabilities feel that academia is a hostile, ableist
environment, within which non-stereotypical ways of work-
ing are unaccepted and not tolerated (Brown et al., 2018;
Fleming, 2019). There is a pervasive negative stigma associ-
ated with disability, and the fear of negative repercussions on
an academic career prevents researchers, particularly those
in the earlier stages of their careers, disclosing disabilities
(Guardian, 2017; NCSES, 2019c).
Autism is a disability that is particularly under-represented
within higher education. Members of the general public are
fifty times more likely than an academic to disclose an autism
diagnosis (Russell et al., 2014; HESA, 2019a); a difference
that is likely to be due to both under-representation and
under-disclosure of autism within academia. Yet autism does
not affect intelligence (Lai et al., 2014), and many autistic
individuals have traits that are conducive to great success
within academia (e.g. Ioan, 2003; Baron-Cohen et al., 2007;
Anderson et al., 2017). Unfortunately, academia currently
presents many barriers that hinder the success of individuals
with autism.
Here we review the under-representation of disabled stu-
dents and staff within geosciences and higher education more
generally, and the impact that this under-representation has
on research. Using the perspectives and experiences of the
first author, an autistic PhD student, we consider autism
within academia: the barriers that are encountered on the
journey to academic success and simple strategies to reduce
or remove these. We stress that every individual, regardless
of disability, encounters unique barriers within academia and
has unique strategies to overcome these that may differ from
those suggested here. Given our personal experiences within
geosciences, we focus on the challenges that this discipline
presents, including the need for travel, field work and work-
ing with a range of people in a wide range of environments.
However, many of the barriers that we discuss are relevant
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across disciplines. We extend previous studies that focused
on undergraduate experiences (reviewed by Anderson et al.,
2017), and describe how strategies that improve the acces-
sibility of events, conferences and fieldwork (discussed by
Brown et al., 2018; Fleming, 2019; Houghton and Gordon,
2019) can be applied more widely across academia to benefit
autistic individuals. Raising awareness of the barriers faced
by disabled researchers, and taking action to remove these, is
vital to improve researcher diversity. Until researcher diver-
sity improves, the diversity of research, and the diversity of
solutions to critical research problems will be unnecessarily
restricted.
2 Disability within higher education
2.1 Disabled researchers
People with disabilities are under-represented throughout
higher education, and the geosciences sector is no exception.
In the UK, approximately 19 % of the working-age popula-
tion are disabled (DWP, 2018), yet only 14 % of undergradu-
ates, 11 % of postgraduate research students, and 4 % of aca-
demics disclose a disability (HESA, 2019a, d). The propor-
tion of individuals within academia that disclose a disability
has increased over time, but the difference between the num-
ber of students and academic staff that disclose a disability
has increased annually (Fig. 1b). Within geosciences, dis-
ability disclosure amongst postgraduate research students is
approximately half that for undergraduate students (Fig. 1c,
HESA, 2019b). These data therefore suggest that postgrad-
uate research is less accessible to disabled students and/or
postgraduate students avoid disclosing their disability. For
academic staff, disability disclosure rates within the United
States increase with seniority (Fig. 2). An increase in disabil-
ity rates with age can be expected (e.g. DWP, 2019), but the
number of early-career researchers who disclosed a disability
is disproportionately small. This is likely to be due to under-
reporting of disability, in addition to under-representation of
disabled individuals within academia (NCSES, 2019c). Thus
the negative stigma, and fear of negative repercussions, make
it preferable for both students and staff to avoid disclosing
a disability, despite the protection provided by the Equality
Act (2010) (UCU, 2012; Brown and Leigh, 2018). Effort is
required to ensure that higher education is an environment
which is inclusive, equal and equitable, and within which the
negative stigma associated with disability is removed.
2.2 Research output
Diversity is a critical component of success across sectors
and across disciplines (Forbes, 2011). Companies who con-
sciously employed disabled people have reported a compet-
itive advantage, with increased employee reliability, punc-
tuality, productivity and retention (Lindsay et al., 2018).
Within academia, researcher diversity increases the diversity
of solutions to research problems, and improves the qual-
ity of the research (measured by paper numbers and pa-
per citations, Nature, 2014). Research papers in a range of
fields, including geosciences, have 5 %–10 % more citations
when the research team is ethnically diverse (Freeman and
Huang, 2014). Surprising discoveries are made when the
same data are interpreted by people with different disabili-
ties, and therefore different perspectives, and working within
a diverse team encourages researchers to become more flexi-
ble, adaptable and accepting (Powell, 2018). Thus the under-
representation of disabled researchers, many of whom could
offer unconventional perspectives on research problems, may
restrict the quality and quantity of research. Geosciences
could particularly benefit from better diversity of researchers,
given the breadth of scientific research being undertaken, and
consequently the breadth of solutions that are required for re-
search problems within the sector.
3 Autism in higher education
3.1 The autism spectrum
Every person on the autism spectrum is different. Each has
a unique experience of the world, and a unique combina-
tion of strengths and difficulties. Many autistic people are
diligent, determined and resilient, good at solving problems,
studying things in great detail and thinking about things in
novel ways (e.g. Ioan, 2003; Baron-Cohen et al., 2007; Best
et al., 2015; Anderson et al., 2017, 2018). These skills can
be conducive to academic excellence – the theory of relativ-
ity, the basis of classical mechanics and the first measure-
ment of Earth’s density were all derived by scientists thought
to have been autistic (Ioan, 2003). When autistic individu-
als have been included within research groups, productivity
has increased (Powell, 2018). However, the cognitive differ-
ences of those with autism are not always considered within
academia, making some academic environments inaccessible
(Fig. 1, Madriaga, 2010; Lai et al., 2014). By improving un-
derstanding of the barriers academia creates, and the ways in
which these can be reduced or removed, it is hoped that the
representation of autistic researchers within academia will
increase, which will benefit research.
3.2 Reducing and removing barriers
3.2.1 Raising awareness
Individuals of all ages are less inclined to interact with their
autistic peers (Sasson et al., 2017). Consequently, a signif-
icant proportion of people with autism (including univer-
sity students) feel rejected, isolated and lonely (Anderson
et al., 2017). This contributes to mental health difficulties,
which are co-morbid in around 80 % of autistic adults (Gel-
bar et al., 2014; Anderson et al., 2017; Cage et al., 2018).
As a researcher, peer-rejection restricts opportunities to net-
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Figure 1. Disability disclosure within higher education. (a) The percentage of individuals who disclosed a disability increased between 1995
and 2017. (b) The difference in the percentage of undergraduate and postgraduate students who disclosed a disability remained relatively
constant since 1995, with around 1.5 % more undergraduates disclosing a disability compared to postgraduates. However, the difference in the
percentage of undergraduate students and academic staff who disclose a disability has increased almost every year; a much greater proportion
of undergraduate students report a disability compared to academic staff. Students who complete their undergraduate science (c) or physical
science (d) studies are approximately twice as likely as postgraduate students to disclose a disability, although there is discrepancy between
disciplines. Disclosure rates are averaged for four academic years, 2014–2015 to 2017–2018. (e) The type of disclosed disability varies
between groups, with autistic spectrum conditions being particularly underrepresented within postgraduate research students and academic
staff. Data are averages between 2014–2015 and 2017–2018, and results are normalized against undergraduate results. Data from HESA
(2019a, d).
work and discuss and improve research, as well as hinder-
ing well-being within what is widely considered a demand-
ing environment (e.g. Toews and Yazedjian, 2007). Within
geosciences, an individual who is rejected by their peers is
likely to find some aspects of fieldwork impossible. For ex-
ample, geological mapping is often unsafe to complete with-
out a field buddy, and conducting a geophysical survey may
be impossible without colleagues. Thus, an autistic individ-
ual within geosciences may be more limited by research tech-
niques than their peers, and autistic students may also have a
more limited range of undergraduate project options.
An understanding of autism promotes inclusion of neuro-
diverse colleagues (Nevill and White, 2011), and academic
staff who have had disability training have more positive atti-
tudes towards disabled students (Murray et al., 2009). Aware-
ness of autism makes the workplace less stressful and more
conducive to productivity (Cage et al., 2018). Autism aware-
ness also makes autistic individuals more comfortable to dis-
close their disability, and students who disclose their autism
have more positive university experiences (Anderson et al.,
2018).
Disability training, which includes and promotes accessi-
bility for students with “invisible” disabilities such as autism,
is compulsory for sports clubs and societies at some insti-
tutes, but is lacking elsewhere within higher education, par-
ticularly for undergraduate students (Matthews, 2009). The
difficulties that autistic people experience typically cannot
be seen, so colleagues cannot make simple inclusive ad-
justments (analogous to adopting a slower pace when walk-
ing with someone with mobility difficulties) unless autism
awareness is improved.
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Figure 2. Disability disclosure for physical scientists by senior-
ity. Boxplots show disability disclosure rates for seven disciplines
within physical sciences for universities and colleges within the
United States. United States data from NCSES (2019a) (propor-
tion of students who enrolled in 2016 and disclosed a disability),
NCSES (2019b) (proportion of individuals who received a doctoral
degree in 2017) and NCSES (2019c) (proportion of academic staff
who were employed in universities and 4-year colleges in 2017 and
disclosed a disability). Circles show the most equivalent UK data,
presented as averages for physical sciences (undergraduate and doc-
toral students, data from HESA, 2019b), or mathematical, biolog-
ical and physical sciences (data from HESA, 2019c). We do not
distinguish between disability disclosure rates for academic staff
with different seniority within the UK. Some differences in disclo-
sure rates between countries are attributed to differences in data
collection. Undergraduate students (the proportion of students en-
rolling in 2016 who disclose any disability) are the most likely to
disclose a disability. For the United States, disclosure rates then in-
crease with seniority from doctoral students through to professor,
whereas for the UK disability disclosure rates for academic staff
are significantly lower than for students.
3.2.2 Effective communication
A core feature of autism is difficulty with social interactions
and social communication (APA, 2013). This can make it dif-
ficult to interpret what others mean, particularly when irony,
figures of speech and idioms are used (Attwood, 2015). It can
seem like everyone is speaking a different language, which
takes time to tune in to and understand. It may take longer
for an autistic individual to formulate an answer and respond
to a question, particularly in unfamiliar environments (e.g.
Knott and Taylor, 2014), and in group situations when there
are multiple people to engage with (Madriaga and Goodley,
2010). Thus, communicating with colleagues whilst working
in an unfamiliar field location can be particularly challeng-
ing for autistic individuals. Research opportunities often de-
velop from holding discussions with a range of colleagues,
giving seminars, conference talks and presenting posters -
not purely from writing research papers, which an autistic
individual may find easy in comparison. So for researchers
who find verbal communication a challenge, academic suc-
cess, and developing support networks to enhance success,
can seem beyond an insurmountable barrier.
Effective communication benefits everyone, particularly
those with communication difficulties. Minor changes to ver-
bal communication can make a major difference to an autistic
individual’s ability to engage and collaborate with peers, and
develop academic and social networks. For example:
1. Taking pauses, particularly before and after asking
questions to allow information to be absorbed and pro-
cessed, and an answer formulated.
2. Addressing people directly to remove ambiguity about
who is being spoken to. This is particularly important
when non-verbal communication might be misunder-
stood.
3. Using literal language to avoid confusion or misunder-
standing.
4. Offering to rephrase or clarify what has been said.
5. Allocating a chairperson, or group leader, who facili-
tates the inclusion of everyone within a conversation,
and who ensures collective understanding by summa-
rizing discussions recapping key points.
Some individuals may use other forms of communication, for
example writing or typing questions, thoughts or comments,
using a notetaker or speech-to-text technology or communi-
cating through a familiar person. The preference for commu-
nication style may change depending on the situation; in the
field, inclement weather may make some forms of communi-
cation impossible. Yet, despite their communication difficul-
ties, most autistic people do not seek constant solitude. Many
strive to improve their communication skills, benefit greatly
from participating in group events (particularly those which
are structured), and appreciate the benefits that communicat-
ing and interacting with others brings (e.g. Van Hees et al.,
2015). If relatively minor adjustments can be made that facil-
itate better communication between autistic individuals and
their colleagues, academia could become a far less daunting,
and far more accessible environment for autistic researchers.
3.2.3 Environment adjustments
Around 95 % of autistic individuals have sensory differences
(Leekam et al., 2007; Crane et al., 2009). The impacts of sen-
sory sensitivities on everyday functioning are often signifi-
cant, but typically underestimated (Knott and Taylor, 2014).
The most common sensory difference is hyper-sensitivity to
noise (Attwood, 2015); every sound and every voice can
seem loud and intense, and background noises can be im-
possible to ignore (Madriaga, 2010; Knott and Taylor, 2014).
Other sensory input – light (particularly from florescent light-
ing), smell, touch and taste can also be distracting, if not
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painful (Attwood, 2015). The more sensory input there is,
the harder it is to process information, and too much sen-
sory input can become overwhelming, making it impossible
to process anything – described as sensory overload.
A great allure of geosciences is working in some of the
world’s most fascinating environments – access to many of
these involves long-distance travel and negotiating sensory-
intensive travel hubs. Geoscience students and academics
might also be expected to work in a range of offices and lab-
oratories, often alongside numerous other researchers. Aca-
demics and research students engage with talks in lecture the-
aters and seminar rooms around the world, simultaneously
blocking out distractions from lighting, buzzing laptops, and
people seated in close proximity. They tend to hold dis-
cussions at busy conference dinners, within crowded poster
halls, and at spontaneously-organized social events. These
environments are often inaccessible to an autistic individual,
thereby hindering academic opportunities and success.
The increasing consideration of sensory sensitivity
amongst conference and event organizers is welcomed. For
example, extending poster and PICO session lengths at the
European Geosciences Union General Assembly has reduced
overcrowding (Buiter, 2018) and a special interest group on
accessible computing has published an Accessible Confer-
ence Guide (Trewin et al., 2019). Access to additional rooms,
reducing overcrowding, allowing for discussions outside of
the busiest areas and providing a quiet area to unwind can be
welcome additions to events for all attendees (Brown et al.,
2018). Clear signage at events can help with navigating un-
familiar, sensory-intensive environments. If attending some,
or all of an event is impossible, web-streaming of talks, on-
line question-and-answer sessions (perhaps through Twitter,
e.g. Brown et al., 2018), and online training can provide ac-
cessible solutions. When aspects of fieldwork, or getting to
a field site, are challenging, technologies have successfully
been used to improve accessibility (Houghton and Gordon,
2019). Examples of useful technologies include tablets, vir-
tual reality, aerial photography, and tour guide or live feed
systems. Ever-developing technology, alongside increasing
awareness of sensory sensitivity, should reduce barriers to
academic success.
3.2.4 Routine and structure
Autistic individuals perceive the world differently and many
rely on structure, routine, and sameness in order to suc-
ceed within often-chaotic and non-logical environments
(Attwood, 2015). Making the spontaneous decisions required
to work flexibly can be time-consuming for individuals who
need to weigh up multiple pros and cons before proceed-
ing with anything. Even when structure can be established
within the normal working environment, time away from the
office requires new routines, and can be unpredictable. Field-
work can require a particularly flexible, adaptable, approach.
Preparation and forewarning can help autistic individuals de-
viate from sameness and predictability in order to make the
most of academic opportunities.
Given adequate time, Google Earth, street imagery, and
photographs of building interiors can be used to increase
familiarity with a new environment or field site. Schedules
or agendas, even if they are approximate, provide a struc-
ture to days in the field, training sessions and meetings. This
reduces uncertainty and decreases anxiety, making it easier
for autistic individuals to engage and contribute – and this
benefits everyone. Thus, with preparation and understanding,
functioning within unfamiliar environments - including those
which are sensory-intensive – can become less intimidating
and pose less of a barrier to the academic success of autistic
individuals.
4 Conclusions
The geosciences are a fascinating, rewarding and challeng-
ing field, but the diversity of research does not yet align
with the diversity of researchers within the sector, includ-
ing those with disabilities. The negative stigmatization of
disability within academia is detrimental to recruitment and
retention of disabled researchers, and reduces rates of dis-
ability disclosure, particularly for early-career researchers.
Autism is significantly under-represented within academia,
even though many autistic researchers have attributes which
are conducive to research excellence. Thus the barriers that
academia presents to the inclusion and success of autistic re-
searchers must be addressed. Adjustments that do not require
significant time or expense, such as improving autism aware-
ness and acceptance, making adjustments to the academic en-
vironment, and considering the effectiveness of verbal com-
munication can significantly reduce the barriers that autistic
individuals encounter within higher education. These adjust-
ments can also improve the quality and quantity of research,
the productivity of a research group and the flexibility and
adaptability of other academics. The geosciences are a fas-
cinating field, with ever-increasing global importance, and
access to this should be shared with as many people as pos-
sible.
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